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(54) HIGHLIGHT SUPPRESSED PICTURE PHOTOGRAPHING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To acquire a high-quality picture by v»7p" :: 
optically and electronically removing a highlighted part in an image 
before the light reaches the imaging element. 
SOLUTION: The highlight suppression picture photographing 
apparatus is provided with a camera part 10 for acquiring desired 
video, a highlight suppression signal generating part 22 for 
generating a non-binary highlight suppression signal on the basis of 
a video output from a blue channel in video outputs of red, green 
and blue channels outputted from the camera part 10, an active 
filter part 16 provided near the image formation plane of the 
camera part 10 for optically controlling the quantity of the light 
transmitted to a red/green imaging device part 15 in response to 
the highlight suppression signal, a blue channel matching part 23 
for electronically suppressing the blue channel image output on the 
basis of the highlight suppression signal, a restoration signal 
generating part 24 for generating a restoration signal on the basis 
of the highlight suppression signal, and a final video signal output 
part 28 for outputting an image signal of a red/green/blue channel 
acquired by the camera part 10 as a highlight suppression image 
wherein highlight is optically and electronically suppressed. 
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[18 (a) co«J0J#14{i. Xffl^W^ilW^^a^*^ ft«LfcB»^-C«HW«li 
-56tc^o-Cv»* 0 H8 (b) ^«UW#14»i, C CDO#14*#«L-C*jR^Am*IW 
#£LT&&olIl8 (c) <7)WJ#1*«> M?^ h<7>*#K33K, S&^D&J:*) «j16;<£ 
& J: o K fgjeL*: &<> 
[0 0 5 4 ] 

<Dnmm^^xi>wtm^t Lximxz&ztn, ccDifi^tttfc s/n 

7-f ;v^*i&c7}M#14;^t>-f tr^**ffi *6T/h Sue: t fcftSo 
[0 0 5 5 ] 

oT^* 0 £Cia*&W##tf>*JR«9UiLT, i9 (b) H/7t^«i«?)M70 
(B10 (a) #M) o 



(17) 
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[0 0 5 6] 

9 (d) *c^i-J:o **»<^*9-H«jft f #^*t4o 

flJftOStU fl&O^^o^TJiTGOBft^OPgPP (0 9 (a) #M) t OWPSr^^B 
tO 0 5 7] 

vW^-f bWMtLTIi, ±^t^J: ^ ^PgrP^^o#--UI(7)4l-^#t^<7)^(7> 

wmm-zmz-Z'^ vufr<o*-tf> 010 (t>) u^i-j:^*— nfts^iwus^-c^p 

ftU3*U *#Sf-B«'fc LT0 1 0 (c) l^tio^lW^JiHiiSo 
[0 0 5 8] 

- (7) J: 9 tcr^x-f 77^ 1 6 K^ttf* ? ^at^iiiinLT, &&i*M$.H%ti 
[0 0 5 9] 

Hi 1 (a) Kj^-TidK- «MftKT>T'f f-i 4^9 1 60*21$S:t^ 

*3>hu-m:fcm*. ®ii (b) Kxk-j-ytmftfrmfrbmtDfr 

[0 0 6 0] _ 

&, Wc9 3fe«5#f-v>*^B*3R#T«rilB*36^* lot, B# 

-n-s-fc&si-am^ 2o*titfc3CCD*^?^#«^ccD*>^ 

• iit^>'*;UOB&&fifcffl<?VW7-'f MflHSMg-^fc LTftffi LT> T^tM -r7 4H>9 
g&l 6 t*«T^So 

fPU T 9 7~ 4 ~9"? 4 )V93l 6±£>W h WM&frnWt* tT. * • 

[0 0 6 1 ] 

^C, fcftWsvW 9^ h »MB«*l*81IO*— *»BSIfcov>T^ HI 2-114^ 



(18) 
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^t^ft^^s-e^^o t/z, mi 4 a, mi 21:^^7^ bmmm^mm^ 
w.<Dm^-M^m^^-tummx^ 3 ccd*^ vvyt^&KffiLhfr&y'v ^ 

[0 0 6 2] . % ■ 

ism-r&o h i 3 tc^-r j: ^ ^ffl*^ 9fP3 o it, vyx&z i , ^mvk&m 

&33 2, »JBjMHfrHS3 3#^^«#^^^^«J*^X-^tL«,o ±*j*9SB1 0 
<Z>Bfcttl£ >^;wSB3 ooiB«to:&li*om;&E«<z>#E&W«£ totfe< 6 

fl/ <?>H« 9 'f KfS49-*»itiL» fflfcbS tutted fc'W h*?«!l€#*^Js£-t- 

) tw*-^**« 

[0 0 6 3 ] 

io (t*'JXa) n; t o a.t^^f 7^f hWJi^-fflwf fflf t > 

*;ufUl 0 b£— frttfcKlti <* 0 latino £<7)J: o \z-fZ>b, m 1 3 Ktf L «fc 

) £/W 9^ h»1WfcWfflo*-*> 9 SB (iPfflTJ ^£$3 0 ) &|8:kt> 

& a v> li^JfcW&fl-fc'W 9>f > «HW#-^^Jftffl o^fflf- v y * *SU fcgm & c: i: *c <fc 

Lfc»-*ifc»jK<o*fr t mm, m»&mtws&c c d * ^ 4> iitr 

[0 0 6 4] 

[ ffS ^ $S li ] 

mz.7*mi<0'^ U h«nWHfl9*k«iK11^*H*lS»»tov»T, Hi 5 -Hi 7 £ 
ny^ia-e&&o @i 6 fix Ol 5C^W7^ hW*JBfc*ie§&1I*£a;WK:g<l"36 

[0 0 6 5] 

* y-°ti * yKm^htir^&WL&m^it, m i i k^x o 4«tjMtSE#i&* 
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B S £ # # "T & £ t t?§ * o 
[0 0 6 6] 

^#69 H m 1 51^0 1 6 \Z^tX o K, I?I«03I6^ 1 O&i/®^ 

^20 £-(£JlLs #9M*1 00^^ ftW-BM&7<i ;v^S5i 7 taS^jRlftft 

[0 0 6 73 

[#iza£ift&Sl] 

&<7)&%?-v>*)l' (RGB) CMLT, %r&^-*ty ^iism^^-i 54 hWM9-*§-££ 
[ 0 0 6 8] 

mi 8K7jk-r*iK, ^mrMxa, %*53i oxw&zfitii&mi, 

)V (RGB) i:^l5L^Itff4Ml 2 0, MM^ASP 1 3 0, 
£j£g&l 4 0 3*t& 0 

9^ h mWfi#^AflSi 2 l , 13 1, 14 it 
, ^4 9>f h jfplHBift^m 2 2, 1 3 2, 1 4 2 h Mf 4 
J&2&12 6, 1 3 6, 1 4 6 * J f x. f»HTi5 >) , 7-< h Wif f 12 1, 1 

3 1, 14 1KI1, Ztl-f 1 tl&&.KttBLtzT?-T4 ~fV<i )V9tmZ-hilX^Z> (Hl^c 

[0 0 6 9 ] 

mi 54 hnmm^^^-to mm ( 

a) te^-fef-^^K (b) lijfcfe*"* >*;V> (c) liWfef-* v*/Wtf>4t#£5f« L 

fit, #fef tv^^oM?^ HflHWBi«t€-^j5>^ M7^f ]*tE7cffl«££j£L 
[0 0 7 0 ] 



C20) 
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JfiLhoJ: d fc, ^Jfcj&S^W^'f h«HW®«»»^1t-Cli. Wtv^A'aSKA 
[0071] 

#s&gi<*o'W hPJifmt^isliifli^^t, HI 2 0-H12 2£ 

M2 1XCFIH2 2 I** *— 'M 9 >f h «HWB«*»^lfi-C# tLS SjftHi 
tR^'f 5>f h#piW^#*^^9 7EI-C2fe!J> Zti-Zti (a) f*A£@{£#-^> (b 
) liA^f7^>«ili^ (c) (^^7^ hWJi^Wi, (d) &WW®t<D^-4 

[0 0 7 2] 

^^7^f bifpfiJii^fc L-cm^ji-^ X o i:fto'Tv»i, 

cfb /E> o 
[0 0 7 3] 

-ffcfe^ >W 9>f hWJi^m^^t^ h^^A^J?^^ Mc£&4-e#piW£U 
[0 0 7 4] 

i t £ , ytm.M<D -r ^ y i? v > v £Hi> s s CI^ ci t anre-c* & 0 «€■ £ -c, 
-&ift£C CD«N 7-5 y ? VV-J X <9 feT^f-f "7*7 w ^^^3tj2S14o5^W -7-5 '7 

t teffl-r z> Jfc£3l £ % «r* £3&®i- a £ t k a „ 

fcfr »K C CD<?)7fe5iJ^-it€#m^#14* j! bot feP&PI^O^tLTV^^^-irfflv^ 
6ti*«-ci4 0 »6*i^PJ3it-a7fe«{i-St^ao-c% jHI|KCD§llJ: 
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[0 0 7 5] 

in m # * & a -r & i t § * o 

fir B itiik ^ S*Of,-CCD <^«0#?J * 9 ff * - iftfft 
[0 0 7 6] 

[0 0 7 7] 

^Hl^fc LT^i-Clt tt-CSftv»o JSLT-C»iW*^*A'^-*5S*bT, US 

«^ * * * * t ' u T , *L-e*t * it f»x ^ ^f-- k l fc^jja -eia w 1- & 

[0 0 7 8 ] 

t?tj -7*74 ^^Kfr^XTjH^W^^^^- : f (x. y. R» G « B > * 

x, y, R) , fg(x, y, g), f b (x, y, b) W«Ut**4F- Jifil 

f (x, y, R. G, B) =f r (x, y, R), fg (x, y, g), fb (x, y, 
b) • • • 

f r (x, y, R) = g r (x, y, R) • K r (x, y, R) • • • 5£2 
CLCItN ftffiZ fit: f r (x, y, R) ^^^Ai/^^tS^^ JV^"-, gr 

(x. y, R) fi^fef tV^W'f^'f hfWW#S-Ol»*.x*X'4r-^ Kr (x, y 

r) \±fc&*y*K<D^4 Ynum^^^tomm^*^*?-^ x, yt±*-fe 

[0 0 7 9 ] 

Lt, -tffi5£ 2 <^«f*li> JiTFOii *) t & &o 
7C^^®^^tS$R^^^^- : f r (x, y, R) W\ Sfox*^-^*)*^^*^- 
^(OgSjftH ckoT, If^-x^JV^-^g r (x, y, R) fcKr (x, y, R) 
Sft&o ^t, ^BfRffifltotiM*^***- : f r (x, y..R) *SSt4f:ii, 
^?jifcgr (x, y, R) tKr (x, y, R) t ©Mf *) , gr (x, 



(22) 
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y R) t K r (x, y, R) kfrh7t<oW®Lfitn*: : &£.-**>zk'j)*'C%Z>o £*Ui. * 

m^vy^^vxfii&^mn^^^^-'.ir u, y. r) 

n YWimm-^vm^x-*^^- :gr u, y , r) -eufc-rjuar (m?^ 

#kST*U£) > Sfc^-V 9-f h WJ®^Jil*Offi$R^^^^r- I K r (x, y 

, R) *«#t>*L2» 0 

[0 0 8 0] 

y*;Wl*5tf 7-^ h@1t=E*'B-^^1f^J l ^^^ r - : K r (x, y, R) £ 

— j&ffiK r fcKSi-tLtf, ±ffi5*;2 &&T<7>&.3<D£ 9 

Kr = fr (x, y, R) /gr (x, y, R) • • - ^3 

gr (x, y, R) = fr (x, y, R) /Kr • • • ^ 4 

i«^4^tJ:^:, : f r (x, y, R) 

£5e^ ( 1 /K r ) 4&Lfc 4><7)tiv >*JV<7VW 9>f h W1W*-»«>flH*J-* 

: g r (x, y, R) k\z-%& 0 *f * > * JKO'W I- iWJ'fS-f'?) 

fjHdii^/uV- : gr (x, y, R) lUfcf-vy *^<VKtlW&<DffiU j: -*fl'*r- : f r 
(x, y, R) fcJfcflllW#fcfc;fc£i:fcfc&o 

[0 0 8 1 ] _^ 

Jfc«l5e& (1/K r) ti-5eT*&*K gr (x, y, R)M^^y^)V<DyL 
* <d M it <T) if ft j. * ;v *> o -c * & o 

5^4 tC^i-^^ V^JPO'W ?>f Y$tfam&l&t!<Offi&L^*>l'3r- K r (x, y, R 
) liSelfcK r-c&*K Kr (x, y, R) liif ^*oTV>J e 

V*>l>jgg (x, y, G) . ff ^>^;vgb (x, y. G) , Kov>T 
4), J^T<^5 . 6 Ktp-rX ^4 fc^<i#fl)il:* , H^.*. 

gg (x f y. G) = f g (x, y. G) /Kg • • • 5* 5 
gb (x, y, B) = f b (x, y, B) /Kb - • • 5* 6 
[0 0 8 2] 

IftviW^^MWifKr (x, y, R) "Ctt^ < > ^f- * > * /KZ> 
9>f h»J#^g r (x, y, R) ^(O^t^^o 

g (x, y , R, G, B) = fr (x,y,R)/K (r . g, b) • ■ • 5t 7 

g (x, y, R. G, B) = fr (x, y, R) /Rr + f g. (x. y, G) /Kg+f 

b U, y, B) /K b • • ■ 5*8 

[0 0 8 3 ] 

Btt, B2 0^tJ:?4*Jfci:LT*ao 

BHKStJ: ? **iSBi 8 .-e^x #lzg£ifiBSto$&^fcl?M*, (R G 

B) ^«-E5Ufc#a«^-t*BKSPi 2 0, 1 3 0, WBSM-^^ep 1 

4 OTHS/L^tiT^So #iiflHt^iSfl»-li. *4tfii, M9^f h»JftMi 

2 1, 13 1, 14U, M7>fh«IiI«Ml 2 2, 1 3 2, 1 4 2fc,*fef 
^>^;w*i3S®a#-^^^^l 2 6, 1 3 6, 1 4 6«A^*tTfe»9, h#P 
IM<M-£j£gB 1 2 1, 13 1, 14 lKfi> *tL<?*L&&\Z.ttfoLfcT?T4 7"7 4 * 

*fEifc3&JB-Ctt, ^-'fef-A' >^JV^^> tti***«^»l 2 3,1 3 3, 1 4 

3 t „ S£fl-Jttt» 1 2 4 , 1 3 4, 1 4 4 k , 2l#0*fcmg&l 2 5, 1 3 5, 1 4 5« 
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[0 0 8 4] 

31 3 0, Willitfl 1 4 0t, #fe^^^^>K^BM#^^*§^*o -ebT 
, 7^f^7^V^m^W7^fH£PiifMl2 1, 13 1, 14 1-C/W9 

12 2, 132, 1 4 2 k^t/w 9^ ^M®ft#^ s £j££;fr&o 

[0 0 8 5 ] 

t>*^liiili$fMl 2 3, 1 3 3, 1 4 3tii, 
£fc^fcfcfcfc*Lfcffi;b£ifctert<&)fc3*t, 2S5Wt«S5 1 2 4, 1 3 4, 1 4 4 £v>T 

Sfcfc, I£4fr0*fctiig&l 2 5. 1 3 5, 1 4 5 KJ3V>-C, hWJitff t 

^O^'Stofc^T, 5nOM9^>WJitt^ ^0W1 2 5, 1 3 5, 1 4 5 

[0 0 8 6 ] 

Wte-S-cJWWS *LfcH«#-3-j&*&B**&JfcU ^ ft L T IB f& 

liC CD «JK£-?#"fc-t»fS£. t^|T> /W^-f >^e>n-^>f hi-e(i/£v> 
*< ^^1t1«ott'fi6T?iW^?*tst-CK, 3c#^*L*itn*«o -T^4b^, i£:ft<7>it 

°[o o 8 7] 

B*«*'Sr*i"o 

H2 l^tftli, ?>f hJflW^^O&eaSrBttMt-^J: LTfUffltSl^t^c 

if, |W)[E1 (a) K^fi: dfcXaBM^Sr'^^-f HfllWt4»^l^ ■^O-'W 9>f 
MflJIRMg-^ (WEI (b) ) K-o^X, mm (d)'^tJ:?l^ HflHMMflMg-^ 

^'757 hmiT, hWJf^WJs^iits (mm (c) ) 0 -ett 

(e) ) o 

i 13 2 1 tc^-r^J-Cti, Bflto'W ^ hg&frfc n-9>f hgUf^^f^T^o 
[0 0 8 8] 

m22 K^-r#-^-fi N >>>r 9>f Ymm^z<7>i><D*w&mf5rk Lxmm-rz tac, 

-eoMfc-fg-f^ M9>f h«iW€#^«iW*^fcW«B««#fc#JftUT*»B*'©-f- 
4-f, fW]S (a) Ic^i-«t ? -fcA^BflMg-^Sr'W 9>f MtpitiMi:, -£<D/Wv-f 
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h#p«Hg# (mm (b) ) tov»t, b««vw 9-r haw** pih (d) .^tiM; 
V* (ran (c) ) o #t,tL^^-f 9>f Mfliiif (raia (c) ) raia (d 

**W>fiflMt#fc LTffflt2> (e) ) o 

-It-^fc u-e^i'ifiiffii"* 1 <>k, hfPfl-K: .ovarii, hjcpfuil-^- 

[0089] _ 

^*;i^*>'W 7-^ > «uW#^Sr^U, -£<e>#Pflni<fl-!§-?\ g^-rafe^* 
iftLS^olilfoM^^Ui^^^c *LT. \3>ft<D&2\mvm (CCDS) 

El#fltD *#«frLT<fc*o 9 4 fflHWHflNittTG^^fcJ- 

i^^fc^iW&te^Iifc (0 9 (c) #J&) 

ttz, B2 4KmTnx-\t, ZhK, f f ^ > ^ ;Hf « CMtt 4 f f t > ^ ^. 

3 tf f t >^^itf-taiM2 5 (m 1 #M) *€*LT**K # ■ & ■ * 
[0 0 9 1 ] 

WttcMT'f hj*5fr£JR*)lfc^ WJ-r^-t-e, M7^f h<a&#£#Heflfc#i 
*|J, Pfr*LfcH««r£lfc-e*. Bft**<kS**ifcft<^W > ^4 >*OTcLfcH 

x 19 > ^K^ugBrcoiHj*^^? k?4 Mfcft^ *fi^w^-f 3 v b 7 

S&\zm*>^&fr*W. l 0&%* *4V»liat«tiqi*IILT, ®ftl*l?)B£v>£fl7>£^4 94 
S2#*S»t4£fcfc<±K*>B« ^# tSiH'tHo 

in 1 ] 7^f h iqMWB*««i6itoKE*»ja*7i«-rro 

[H2] @ 1 H/^t^-f 7^f h»JiM^it*Mt:^tliii|0-c^ ») , (a) fi 
[M3] 0 1 iC/Tt^'f 7^ hWJif jS^t^«l^^t^li-C* 13 , 3 CCD 



(25) 
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[0 4] 0 1 lw^-T/>>f hJqiWBflilftMfll^^CCD*.^!?-^***^*^ 
IRUfllx. fett* C C D^ffiSr^i^BBB-Cife*,, 

[0 5] *JfcBllKflS*>W 9>f hWMiMiS^Ifi^T^f ^ 

<?5fty«libtS*^TSiMI2-C*>*)N (a) fiT^TM 77-r ^BSO^I^ (b) fiT7 

[0 6] ##Wo*-*J«&IRfcfl*'W5-r hJ£pfiJii«$I^S<^M^l^mB&^Sr 

[0 7] B6t*t^>f5>f >«HWH««^ilS:«^M^^-rSiMiaT*«9-, (a) f± 
^S^r#m. (b) (iv>X^z>'7^f 7*7-f ;v^oi¥ilit*S»So 
[08] (a) , (b) , (c) «U f ilW^^-^iflCiS^-f b'ffl 

[0 9] *ftWo#-*JWB!8fc«A>W 9^ MflMW**»»ife11"C#fe*L4B'««*R 
tf/W 9>f hfflJfiJ«^-^^i"^9 7@-C^^ (a) tiM^A^'i^-. (b) liP&Big^ 
^7^f M(piit> (c) te|5£HM'W?^ hWKSI^, Cd) Ji»pa«5EiB«# 

f^S^'f?^ M$lff^t^77@t% (a) fiiflg-ATJ (b) (i— ffiM 

[0 1 l] *HW^^-*tt^3Bt#*^W 9-f h#fW®«*f2£fi^&fc*i*<fe«>Bfc 
it^^t^7 7lMT\ (a) U.*WIt7^ ;^(7)^1IS^L 

Tfc^ (b) liv-^ ? 4v^^i«^Jt«^Ltv>4o ' 

[0i 2] #&Ko$&-^ifi^ffifc#2>^'f 9>f ^ffliB«»fg$S1t<a&W*jfc*^-r7' 

n y ^ 0-e&&<> 

[0i3] 01 2vl*-*/^?4 v&iMw&WLmmnzWk&mz^mn-£fcv>mwm-c 

. 3CCD*> 7^f^Cfx.f»^7' , jXAtCCD^^7^r^ 7*7 (DWm 
0-C&£><> 

[01 5] Mo»=i«}:«j^'f^ hmmmf%Mmmmvm®m&*7jk-ry f 
[016] 01 5^tM7-f Ywmw&w&&Wi*W!:&toK^mn±fo<vmw®-? 

[0 1 8] *l&Ko»Eg*ifi^l8^«*/N-f 9>f h UPliMf^f^WM^/Ttr 
D^^0-e^)^> o 

7*;w (b) WtiSfcfef--* >*jk (c) l±Wfe^7*;vo#-^£^LTv>& 0 
[02 0] 0 2 ofi, ^i<o«i*ifli:|l4A^ 9>f hWJffifli&f^So&ifcli 

[02 l] 7^f >iqiiWii««»Jia-r»^*L*M«#-^ 

fctf/W h WJf^t^7 7@-C^ *K Ztl-trtl (a) ttA^BttMl-^ (b) 
liMyOPJI^ (c) li/W7^f fWJff^WJf^ ( d ) ii#JW&<7V W 9 
^h»Jitff«t7^>^7A, ( e ) tt'W >#pfffl#^<^fflfi^k£)£bfc® 

[0 2 2] 0 2 2 £Ufcj&&K«*'W 9>f h#P*0i0lft««^fit?#?)*L*ii«^ 

-Sf-^a^ 9-f hWJf^^t^77HT$>^ -eit-ett (a) WtA27liflM§-fv (b 
) Wt'W 7>f hWJ-fg-^ (c) li/N-f?^ hfliii^WJt, .(d) li#p1Wlfctf>^>f 
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[0 2 3] *&&<o*:<D'!&<n1&MWMK&2>^4 hWJSftitt^g 
[02 4] #HIJ8©*^fiO**jBJKfc«*>W h«HWH«««aiiS 

[W#<0«W] 
l o 

1 i IxyXjfc 

1 2 wifettifcfcas 

1 3 (CCD) 

14 ^■•IMIlftMM 

15 * • «ftat«gg^SR (CCD) 

16 7^r^7-fiV^^ 

2 o m^m cuass) 

21 Wf-^ >*>uHfli^*aJ 

2 2 ^O^hWJltW 

2 3 Hf^-^V^/HE-frfflS («^"«!l*PfiB) 

2 4 m7c#^-^^^ 

2 5 *f-^>*>HflMI#ffl*» 

2 6 ?>f hW«eHfc£*«B 

2 7 * • «bf-^>*>H«€-f-fll*SB 

2 8 mzw&m^&xffl 



1] 



II 



LI 



EZ 

















-> 

















5 -> - y-ei 



ft. 



irr- 
igate <**B> 
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[13 7] 



[138] 



A 



I V f %x 



( b > 




< c) 




[HI 9] 



( • > 



( c ) 






( d ) 




[la i o] 

ass 



( a ) 



100% 



( b ) 



i&te 



15ft 



41 



( c ) 




1 0 
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[0 11] (HI 2] 



10 Jfc»*1***<*«***tt) 

-7 4 A-^fcSS* r — — - r ?. 




***** ********* | • 



**** 
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[B15] 



USX* 

in 



\ , u 



XT 



- y 



tH/J« 



3t«* 



[El 1 6] 
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(b) 

a& & x * cir lt * < : t * 
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[B2 3} 
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